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Abstract

Three endemic species, i.e.. Cassine glaiica (Rottb.) O.K.. C. balae Kosterm. sp. nov., and C.

congylos Kosterm. sp. nov. occur in Sri Lanka. Elaeodendron glaucum Roxb. is conspecific with C.

balae, having a woody, very thick putamen and hardly any mesocarp. C. glaiica O.K. has a thin putamen

and plenty of juicy mesocarp. C. congylos is based on Elaeodendron glaucum var. montanum Thw

.

The commonest species in South India is C. albens (Retz.) Kosterm. comb. nov. (synonyms: C.

roxburghii (W. & A.) Ramanoorthy and Neerija dichotoma Roxb.): much rarer is C. paniculata (W. &
A.) Ramanoorthy.

A North Indian species is C. grossa (Roxb.) Kosterm. comb, nov., based on Euonymus grossa Wall,

ex Roxb., in North India it grows up to 2000 m altitude.

The Javanese species, originally described as Elaeodendron glaucum var. macrocarpum Kds. & Val. is

raised to specific rank as Cassine koordersii Kosterm. sp. nov. The Moluccan species represents C.

obiensis Kosterm.. but the species from Timor island is kept separate (C. elliptica (Dec.) O.K.).

Introduction

The rediscovery of the true Cassine (Elaeodendron) glaiica (Rottb.) O.K. in the

beach forest near Trincomalee on Sri Lanka's West coast started a train of inves-

tigations and conclusions, making the treatment of the Malesian species by Ding

Hou (1962) untenable.

The confusion started with Lawson's uncritical lumping (1875) of some quite

distinct species, a procedure accepted by Ding Hou (1962) and Matthew (1983)

although Wight and Arnott (1834) and even earlier, Graham (1830) had already

pointed out. that true C. glaiica does not occur outside Sir Lanka. The confusion

was compounded by Roxburgh's description of what he thought was C. glauca, a

tree grown in the Botanic Garden of Calcutta from seed obtained from Sri Lanka.

Nobody seems to have noticed that the name Elaeodendron roxburghii W. & A.

is illegitimate as Neerija has priority.

The North Indian species, as described by Brandis (1906) a.o.. is again different

and might be conspecific with our C. grossa.

Contrary to Ding Hou's contention that fruiting material cannot or can only be

ascribed to its proper species with difficulty, my conclusion is that the fruit has the

most important specific characters.

Two groups can be recognized, one having juicy fruit with abundant juicy

mesocarp and a thin, crustaceous putamen, differently shaped in the \arious

species and the other having hardly any mesocarp (dry fruit) and a very thick, hard

putamen.
Other distinctive characters are the colour and shape of the fruit, and. the colour,

shape, and especially the size of the petals. The leaves vary much in the same

species, the length of the petiole and the shape of the incisions of the leaf serrations

may be used with some care.
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The name Elaeodendrum is attributable to Murray, Syst. Veg., ed. 14 (1784) 241;

the orthography was changed to Elaeodendron by Jacquin f., Nov. Act. Helv. 1

(1787) (cf. Backer & Bakh., FL, Java 2 (1965) 55, in note).

We have not discussed the merits and demerits of fusing Elaeodendrum and

Cassine. In the first edition of Engler & Prantl., Nat. Pfl. fam. (1892), Loesener has

followed O. Kuntze (1892) in combining the two, but dissociated them again in the

second edition (1942) as did Robson (Bolet. Soc. Broter. 39 (1965) 37). Since the

differences between the two genera are trifling and hardly applicable at the generic

level, we have followed O. Kuntze's and Ding Hou's example of fusing them.

Indian Species

Cassine grossa (Wall, ex Roxb.) Kosterm., comb. nov.

Euonymus grossa Wallich ex Roxburgh, Fl. Ind., ed. Wall. 2(1824) 408; Voigt, Hort. suburb. Calcut.

(1834) 65; Lawson in Hooker f., Fl. Brit. Ind. 1(1875) 623 (as a syn. of Elaeodendron glaucum
(Rottb.) Pers.) —Typus: Wallich Cat. 4291 (K), n.v., from Nepal, fls. small, greenish.

Elaeodendron glaucum Auct. (non Pers.) Lawson, I.e.,/?./?. ; Auct. (non Pers.) Collett, Fl. Siml. (1902)

88; Auct. (non Pers.) Brandis, Ind. Trees (1906) 164, p.p.; Auct. (non Pers.) Kanjilal, For. Fl.

Siwalik and Jaunsar (1911) 95; Auct. (non Pers.) Parker, Fl. Punjab, ed. 2(1924) 81; Auct. (non

Pers.) Osmaston, For. Fl. Kumaon (1927) 98; Auct. (non Pers.) Benthall, Trees Calcutta (1946) 112,

p.p.; Auct. (non Pers.) Prain, Beng. PI. 1(1963) 230.

Cassine glauca Auct. (non O.K.) Hara, Fl. E. Himalaya (1966) 188; Auct. (non O.K.) Sidiqui in Fl.

Pakistan 109(1977) 2.

Note. The only specimen available for examination (BO) was a flowering one
from a cultivated plant in the Calcutta Botanic Garden, of which leaf and flower

match the description. The fruit of this species is unknown. It might be conspecific

with the material described by Brandis (1906), Kanjilal (1911), Parker (1924),

Osmaston (1927), Benthall (1946) and Prain (1963), described erroneously under

Elaeodendron glaucum. The fruit is described as yellowish green when ripe, small

and with a thin putamen.

Cassine paniculata (W. & A.) Ramanoorthy

Ramanoorthy in Saldanha & Nicholson, Fl. Hassan Distr., Karnataka (1976) 308. —Elaeodendron

paniculatum Wight & Arnott, Prodr. Fl. Ind. or. (1834) 157; Lawson in Hooker f., Fl. Brit. Ind.

1(1875) 623 (as a syn. of Elaeodendron glaucum); Gamble, Fl. Madras (1910) 212(152). —Typus:

Colemale, fl.. Herb. Wight.

Note. The species was known only in the flowering stage. Ramanoorthy (pro-

vided that his disposition is correct) described the fruit as fleshy, elliptic, the ovary

trilocular, the petals spathulate, 4.5-5 mmlong, the margin reflexed towards the

base; according to him a very rare species.

Gamble differentiates it from Elaeodendron glaucum (non O.K.) (= Cassine

albens) by its large flowers, 0.4 inch in diam. and stout up to 4-inch long cymes, in

C. albens the flowers are only 0.25 inch in diam. and the cymes under 2 inch long.

Cassine albens (Retz.) Kosterm. , comb. nov. Fig. 1

Schrebera albens Retzius, Observ. Bot. 6(1791) 25, t. 3; Willdenow, Spec. PI. 1(1791) 1092; Roxburgh,

Pi. Corom. 2(1798) 2 (in nota); Fl. Ind. 1(1832) 638 (as a syn. of Elaeodendron glaucum sensu Roxb.);

Persoon, Syn. 1(1805) 241 (as a syn. of Elaeodendron glaucum); Lawson in Hooker f., Fl. Brit. Ind.

1(1875) 623 (as a syn. of Elaeodendron glaucum). —Typus: Koenigs.n., fl., fr., Coromandel (Lund).

Neerija dichotoma Roxburgh, Fl. Ind., ed. Wall. 2(1824) 444; ed. Carey 1(1832) 646; repr. (1874) 217;

Wight & Arnott, Prodr. Fl. Ind. or.' (1834) 157 (as a syn. of Elaeodendron roxburghii W. & A.);

Lawson, I.e. 623 (as a syn. of Elaeodendron glaucum); Ding Hou in Fl. Males, Ser., 6(1962) 286 (as a

syn. of Cassine glauca). —Typus: Roxburgh s.n., coast of Coromandel(?).
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Rhamiis nerija Sprengel, Syst. Veget. 4, Suppl. (1821) 86; W. & A., I.e.; Lawson, i.e. (as a syn. of E.

glaucum).

Elaeodendron roxburghii Wight & Arnott, Prodr. I.e.; Graham, Catal. Bombay PI. (1830) 50; Dalzell &
Gibson, Bombay Fl. (1861) 48; Wight, Illustr. (1820) 178, t. 71 (excellent plate); Beddome, Fl. sylv.

(1871) 148; Lawson, I.e. 623 (as a syn. of E. glaucum); Gamble, Fl. Madras, I.e. 211 (as a syn. of E.

glaucum); Ding Hou, I.e. (as a syn. of Cassine glauca)\ Ramanoorthy in Saldanha & Nieholson, Fl.

Hassan Distr., Karnataka (1976) 318; Matthew,, Fl. Tamilnadu, Carnatie 1(1983) 254 (as a syn. of

Cassine glauca var. glauca). —Elaeodendron glaucum var. roxburghii Lawson, I.e. 623. —Cassine

glauca var. roxburghii Pierre, Fl. For. Cochineh. 4(1893), t. 296 A. —Cassine roxburghii (V^. & A.)

Ramanoorthy, I.e.

Elaeodendron glaucum Auet. (non Pers.) Lawson, I.e., p.p.; Auet. (non Pers.) Cooke, Fl. Bombay
1(1902) 233; Auet. (non Pers.) Gamble, I.e. 211(152); Auet. (non Pers.) Ding Hou, I.e., p.p.

Celastrus glaucus (Rottb.) Vahl, Symb. Bot. 2(1791) 42 (quoad deseript. p.p.); Auet. (non Vahl)

Roxburgh, Fl. Ind., ed. 2, 1(1832) 638; Auet. (non Vahl) Lawson, I.e.; Auet. (non Vahl) Ding Hou,

I.e.

Cassine glauca Auet. (non O.K.) Ding Hou, I.e. ; Auet. (non O.K.) Ramaswamy& Razi, Fl. Bangalore

Distr. (1973); Auet. (non O.K.) Ramanoorthy, I.e. 318; Auet. (non O.K.) Matthew, I.e. 254 (var.

glauea), vol. 2(1982), t. 141; Roxburgh's plate no. 73 (British Museum, n.v.).

Vernacular name. Nerija (Telinga language ex Roxburgh).

Distribution. South India, Courtallam, Nilgirris, Malabar, Coromandel, perhaps

further northwards to Mysore. Common, but scattered.

Massive, but usually a short-boled tree, up to 25 m tall and 60 cm dbh. Bark
smooth, grey, finely cracked; live bark up to 4 mmthick, outside reddish, inside

yellowish. Leaves opposite and somewhat scattered, oval to oblong, usually se-

rrate-crenate. Panicles axillary and extra-axillary, many-flowered with very thin,

patent dichotomous branches. Flowers yellowish, not exceeding 6 mmin diam.

Drupe one-celled by abortion, obovoid, red when ripe, succulent with a soft, thin,

crustaceous putamen.

Note. Retzius' Schrebera albens was based on a specimen collected by Koenig, in

flower and fruit, now preserved in the Lund Herbarium in Sweden. On the verso of

the type sheet the caption is similar to that of the type specimen of Mangifera

glauca (Cassine glauca O.K.) Rottb. of the Copenhagen herbarium with a slight

difference. The habitat is simply marked as Ceylon and Coromandel. The specimen

is correctly depicted by Retzius showing flowers and fruit which are more elabor-

ately described by Retzius than those of Mangifera glauca by Rottboell.

The two specimens, one in Copenhagen and the other in Lund, differ in their

fruit characters and since the rediscovery of the entirely Ceylonese Cassine glauca,

it has become obvious that Koening had sent to Rottboell in Copenhagen a

specimen collected in Sri Lanka and another to Retzius in Lund collected in India

and this he had captioned on the label of the Copenhagen specimen as ''In the

forests of Ceylon and near heathen temples in Coromandel".
It was Graham (1830) who first expressed his doubt, i.e., whether the Ceylon

plant also occurred in India and Wight and Arnott were the ones who, with the

same opinion, separated the two south Indian species into Elaeodendron roxburghii

(based on Neerija dichotoma Roxb.) and E. paniculatum.

Wight and Arnott were, however, unfamiliar with the true identity of Elaeoden-

dron glaucum of Sri Lanka. They accepted Roxburgh's Elaeodendron glaucum as

being conspecific with RottboelFs Mangifera glauca.

After the rediscovery of the true Cassine glauca (Rottb.) O.K., it is known now,

that the tree, which Roxburgh obtained from Ceylon (in this paper named Cassine

balae Kosterm.) is not identical with the species that Rottboell described.
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Cassine albens has the same kind of inflorescence with extremely thin branches as

that of C. glauca\ the flower is also similar in size but white, and, only half the size

of those in the Ceylonese C. balae. Roxburgh stated that the fruit was red, different

from the pure white one of C. glauca but the main difference is in the shape,

obovoid to obovate-ellipsoid in C. albens and spindle-like with both ends strongly

pointed in C. glauca. Both have a thin crustaceous putamen and sufficient meso-
carp.

Of C. albens I have collected a specimen near Courtallam in South India in a

rather dry forest higher up than the village, where also Wight's specimen was
collected in July 1835.

After the lumping of several distinct species by Lawson (1875), it was only

Ramanoorthy (1976) who interpreted the South Indian species correctly, referring

them to Cassine as C. roxburghii and C. paniculata\ the author missed the point

that the specific epithet of the first should have been dichotoma (from Neerija

dichotoma Roxb.).

Ding Hou (1962) and Matthew (1983) stuck to Lawson's concept and Vahl based

the name Celastrus glaucus on Mangifera glauca Rottb., but the description (Ding

Hou stated wrongly that the name was a nomen nudum) was based on Koenig's

specimen in Lund, the base of Schrebera albens. Brandis' specimen of Elaeoden-

dron glaucum (non O.K.) is not conspecific with Cassine albens, because of the

yellowish brown petals and yellowish green fruit. This seems to be the same species

as that described by Kanjilal, Osmaston, Benthall, Collett and Prain {Cassine

grossa). Parker's described specimens have a large thickening at the base of the

petals; they are something else.

Pittard's species from Indochina belongs to the group with a thick, woody
putamen and is allied with Cassine balae.

Southern Tamilnadu. Courtallam, fr., Kostermans 26003 (AAU. L); Nilgirris, fl.. Hooker f. &
Thomson s.n. (L); Concan, fr., Stocks s.n. (L); locality not indicated, fl.. Herb. Wight 461 (L).

Species of Sri Lanka

Cassine glauca (Rottb.) O.K. Figs. 2 & 3

O. Kuntze, Rev. Gen. PI. 1(1891) 114: Auct. (non O.K.) Pierre. Fl. For. Cochinch. 4(1893). t. 296 A;

Auct. (non O.K.) Loessener in Engler & Prantl, Nat. Pfl. fam. 3(5) (1892) 214; ed. 2, 20 b ( 1942) 173;

Auct. (non O.K.) Ding Hou in Fl. Males., Ser. I, 6(2) (1962) 2S6. —Mangifera glauca Rottboell, Nye

Sami. Videnskabl. Selskabs Skrifter (Nov. Act. Haffn.), Anden Deel (vol. 2) (1783) 533-555, tab. IV,

f. 1 (exclud. Melmedya); Roxburgh, Fl. Ind., ed. Carey 1(1832) 638 (as a syn. of Elaeodendron

glaucum); Lawson in Hooker f.. Fl. Brit. Ind. 1(1875) 623 (as a syn. of E. glaucum): Ding Hou. I.e.

(as a syn. of Cassine glauca). —Celastrus glaucus (non R. Br.) (Rottb.) Vahl. Symbol, bot. 2(1791) 42

(exclud. descript., which is Cassine albens): Moon. Catal. (1824) 17; Thwaites, Enum. PI. Zcyl.

(1858) 73 (as a syn. o{ Elaeodendron glaucum): Trimen, Hand. Fl. Ceylon 1(1893) 271, p.p. (as a syn.

of E. glaucum): Alston in id. 6 (Suppl.) (1931) 42, p.p. (as a syn. of E. glaucum). —Elaeodendron

glaucum (Rottb.) Persoon. Syn. 1(1805) 241; Thwaites, I.e. (exclud. var. montanum): Lawson. I.e.

623 (pro minime parte); Trimen, I.e., p.p.; Auct. (non Pers.) Loessener, I.e.: Weeralunga. Kumar,

Sultanbawa & Balasubramaniam in Proc. Assoc. Adv. Sci. (1983) Sec. E. p. 74.

Senacia glauca Lamk.. Diet. Sci., Suppl. (1817) 128. —Senacicr glauquc Lamarck, Illustr. Cicnrcs

2(1798) and in Diet. Sci. Suppl. (1817) 128. —Typus: Konig s.n., II.. fr.. c Ccvlon (C^).

Usually small trees, glabrous in all their parts. Bark smooth, greyish white, thin,

with yellowish underside; live bark red. Leaves opposite, the young ones conspi-

cuously acuminate. Panicles with very slender peduncles and very thin, dichoto-

mous, patent branchlets (much thinner than in C. balae). Flowers green, c. 5 mmin

diam.; petals with white tips. Fruit narrowly ellipsoid, glossy porcelain white with

1-mm thick, soft, juicy, sweetish mesocarp and thin, crustaceous, spindle like, pale

yellowish putamen, conspicuously pointed at both ends, one-seeded by abortion.



i)rt V. I). Mt-rrill

Fig. 2 Cassine glauca (Rottb.) O.K., holo (C).
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History. The paper on Mangifera glauca was read by Rottboell on December 13,

1782 and published in 1783. It was based on a specimen, sent to him by Koenig. a

physician, employed by a Missionary Station in South India. The type sheet in the

Copenhagen Herbarium consists of a large flowering and fruiting branch of which
the lower right hand part was depicted by Rottboell. The specimen is marked on
the verso of the sheet: "Ex India orientalis. Genus novum. Arbor Pentandra
Monogynia. Flore infero. S(t)ylus conica. Fructus baccata drupacea nux semibilo-

cularia. Habitat Zeylone nemorosis, in Coromandelia prope templa idolatrorum.
K(oenig).'\

This caption has caused confusion. It has been interpreted that Koenig collected

from a single tree in Ceylon and had seen (what he believed to be) the same species

grown near a temple in South India.

This is now shown to be incorrect. At least two specimens are involved, the one
sent to Rottboell, originating from Sri Lanka and another one sent to Retzius,

which was from the coast of Coromandel (described by Retzius as Schrebera albens

Retz.).

Rottboell believed his specimen to be a Mangifera. He depicted the slender,

elongate, slightly curved fruitlets, but did not describe them to a great extent.

Retzius presented a better description of the fruit of his specimen (which represents

Cassine albens Kosterm.).

When Vahl (1791) had before him Retzius' specimen he recognized its rela-

tionship with Rottboell's Mangifera glauca, at the same time inserting it in the

proper family as Celastrus glaucus Vahl. He presented a lengthy description (hence

not as Ding Hou stated that Celastrus glaucus is a nomen nudum) which indicates

that he described Retzius' specimen (of. under Cassine albens Kosterm.).

Some time later, Roxburgh (Hort. Bengal. 18(1814)) (cf. also Voigt. Hort.

suburb. Calcut. 67(1845) received seeds from a Ceylonese Elaeodendron (Cassine)

species, which subsequently was grown in the Calcutta Botanical Garden and which

he described as Elaeodendron glaucum, apparently assuming that there was only

one species of Elaeodendron in Sri Lanka (it is, however, another, distinct species,

named here Cassine balae Kosterm.) (cf. under that species.).

In the same Flora of Roxburgh Neerija dichotoma was described, which is

conspecific with Schrebera albens Retz. This species was later correctly referred to

Elaeodendron by Wight & Arnott (1824) although with the illigitimate name E.

roxburghii (cf. under C. albens Kosterm.).

Rottboell added in synonymy the vernacular name Helmedija, a misspelling of

Waelmedija (wael= climber) of Linnaeus, Fl. Zeyl. (1743) 204, no. 439 (the name
is of Hermann, Mus. Zeyl. 13; the specimen is on folio 76 of Hermann's Herbarium

in the British Museum, Natural History London. It represents Hippocratea indica

Willd.). It was Retzius who already doubted its conspecificity with Mangifera

glauca Rottb.

Wight & Arnott (1814) were the first to note that the Ceylonese Elaeodendron

glaucum (sensu Roxburgh) did not occur outside of Sri Lanka and named the South

Indian species Elaeodendron roxburghii and E. paniculatum. The only one, who
heeded this was Ramanoorthy (1976) who excluded Elaeodendron glaucum from

India and named the South Indian species Cassine roxburghii and C. paniculata.

Lawson (1875) uncritically lumped all species from Sri Lanka and India under

Elaeodendron glaucum yet recognizing two varieties: roxburghii and one unnamed
from Canara, which is perhaps not a Cassine.

Assuming that Roxburgh had been correct in that his plant (introduced from Sri

Lanka) represented Rottboell's Mangifera glauca [Cassine glauca O.K.), Thwaites

and Trimen (1893) must have named the only then known Ceylonese species:



Fig. 3 Mangifera glauca Rottb., original drawing {lower figure).
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Elaeodendron glaucum (now C balae Kosterm.). Thwaites had separated the
variety montanum, which I have raised to specific rank as C. congylos Kosterm.
The specimen CP. 1227 is the true C. glauca.

Ding Hou (1962) followed Lawson's concept, not aware of the salient differences
of the fruit characters, evident in the figures of Rottboell {Cassine glauca) and of
Wight (1820) {Cassine albens), and Roxburgh's description. After the correct
disposition of Ramanoorthy (1976), Matthew (1983) reverted to Lawson's faulty

conception.

The rediscovery of the real Cassine glauca (Rottb.) O.K. took place in the
garden of the Nillavely Beach Hotel near Trincomalee on the west coast of Sri

Lanka, which consists of the original beach forest between the Hotel and the beach,
of which the hotel owner had had the good sense of cutting out only the under-
brush, in this way creating a shady garden, where, while seated and sipping a glass

of beer, I found that the tree above me provided the key to all this confusion and
misinterpretation.

Contrary to Ding Hou's statement that fruiting specimens of Cassine are difficult

to identify I have arrived at the conclusion that it is the fruit that provides the

distinguishing characteristics.

There are two groups in Cassine, one with juicy fruit with an ample mesocarp and
a thin, crustaceous putamen {Cassine glauca, C. albens and perhaps C. paniculata)

and a second, without any appreciable mesocarp and a very thick, woody putamen
{Cassine balae, C. congylos, perhaps some north Indian Cassine, and the Malesian
species). The Malesian Cassine viburnifolia falls in the first group.

The slender, elongate, glossy white, juicy fruitlets of Cassine glauca with their

slender, spindle-like, thin putamens, gradually, strongly pointed at the ends, can-

not be confused with fruits of other known Cassine species.

Chemistry. The leaves have a sternutatory and fumigatory action. They are also

used as a snuff to relieve headaches. The gum from the tree dissolves in water to

give an adhesive. The seeds and bark contain seven friedelane derivates, these

include friedeUn, canophyllal, friedelan-3-on-25-l, friedelan-3-01. elaeandrol (17-

dihydroxy-28-norfriedelan-3-one), canophyllol, friedelan-3-on-25-l and the trioxy-

genated friedelane elaeodendradiol (17,25-hydroxy 28-norfriedelan-3-one).

Later G. Weeratynga, V. Kumar, M. Uus Sultanbawa, S. Balasubramaniam

(section E, page 74) found three other trioxygenated fridelane derivatives: ketodiol

and a dioxo-alcohol (25,28-dihydroxy friedelane-3-one) and dioxoalcohol (3,28-

dioxo friedelane-25-1).

Sri Lanka. Beach near Trincomalee, Dry Zone, beach forest, April, fl., fr.. Kostermam 27719

(AAU. G, L); Madu Rd. to Mannar Isl., Dry Zone, low. May, fl., Kostermam 24887 (AAU, G, L);

Jaffna Distr.. along main road, Ghavakachari, low, Aug., fr., Balasubramaniam 2189 (AAU. PDA);

Puttalam Distr., Manampuri, low, dry zone. May, fl., Cramer 4665 (L. PDA); Beriliya forest near

Elpitiya. Galle Distr., low, fl., fr., fr. June. Kostermans 27790 (AAU. PDA). Kostermans 24887 (BO);

locallity not indicated, fl., CP. 1227 (BO, PDA).

Cassine balae Kosterm., sp. nov.

Elaeodendron glaucum Auct. (non Pers.) Roxburgh, Coromandel PI. 2(1798) 2; Hon. Bengal. (1S14)

18; Fl. Ind., ed. 2, 1(1832) 638; repr. Carey's edit. (1874) 214 (exclud. Schrehera albens Retz.,

Celastrus glaucus Vahl, and Mangifera glauca Rottb.); Auct. (non Pers.) Voigt, Hort. suburb. Calcut.

(1834) 167; Trimen. Handb. Fl. Ceylon 1(1893) 271, p.p. (exclud. Schrebera albens Rctz.. C elastrus

glaucus Vahl. Elaeodendron roxburghii W. & A.); Lawson in Hooker f.. Fl.. Brit. Ind. 1(1875) 628,

pro minime parte, quoad cit. Ceylon; Auct. (non Pers.) Ding Hou in Fl. Males., Scr. 1. 6(2) (1962)

286.
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Elaeodcndron halac Kosterm. ex G. Weeratunga, V. Kumar. M.U.S. Sultanbawa & S. Balasubrama-

niam (invalid, no latin diagnosis), J. Chem. Soc. Perkin Trans. 1(1982) 2457.

Arbor in omnibus partibus glabra, follis oppositis, sub-coriaceis, obovato-ellipticis mucronulatis vel

obtusis. margine serrato-crenulatis. basin versus sensim cuneastis, nervo mediano supra plana vel

subimpressa. subtus graciliter prominula, costis paucis, paniculis axillaribus multi-floris dichotomis,

petalis tenuibus oblongis obtusis 2-3.5 mmlongis, ramulis sat crassis, fructibus maturis subglobosis

mucronatus. mesocarpium deest. putamen crassum lignosum. Typus: Balasiibramaniam 221 3 (AAU, K,

L. holo).

Tree, up to 20 m tall and up to 90 cm dbh., glabrous in all its parts, older trees

very massive. Bark smooth, grey to light brown, often lenticellate, 0.5 mmthick;

live bark red. Branchlets slender, cylindrical, smooth. Leaves opposite, sub-

coriaceous, obovate-elliptic to sub-obovate-to obovate-oblong, 2.5x5 —4x7 —
5x9 —8 X 10 cm. with an obtuse mucro (usually bent down) or obtuse, base

gradually cuneate: above midrib thin, level with the surface or partly sub-

impressed, lateral nerves faint: below midrib thin, prominulous, lateral nerves

erect-patent. 5-6 (rarely up to 7-8) pairs, at some distance from the margin arcuate-

ly anastomosing or the apical ones running out. connected by a loose, very fine,

rather irregular reticulation. Petioles thin, glossy, 1.5-2 cm, flat above. Leaf margin

shallowly remotely serrate.

Panicles sometimes forming loose, compound panicles with some small apical

leaves, axillary, the partial inflorescences rather few-flowered, up to 6 cm long with

long slender peduncles and branchlets which are thicker than those of C. glauca,

repeatedly dichotomous. Pedicels filiform, 10-13 mm. Flowers green (or the petal

white). 5-7 mmin diam. Calyx lobes 5, roundish, concave. Petals 5, 2-2.5 mmlong,

oblong, obtuse. Nectary a green pentagonal fleshy, scalloped gland. Stamens five,

filaments short, inserted in the disc, at first erect, later curving down to below the

calyx. Ovary immersed in the disc, 2-celled, each with 2 ovules, attached to the

bottom of the cell. Style very short, conical; stigma simple, obtuse. Drupe almost

round to slightly ellipsoid-globose, up to 18 x 24 mm, shortly sharply pointed,

smooth, green at maturity; mesocarp practically none; putamen with 5 mmthick,

very hard, woody wall with one cavity (by abortion), with two longitudinal lines at

each side, slightly compressed.

Distribution. Endemic to Sri Lanka.

Ecology. Dry, hot zones of North and East Sri Lanka, in coastal areas on sandy

soils; also more inland in savannah vegetation. Can stand a prolonged dry spell.

The putamen splits into two halves after a prolonged period of soaking and rotting.

Vernacular names. Nareloo. Neraloo (Sinhalese), Perun or Piyaree (Tamil).

Note. The Javanese Cassine koordersii Kosterm. ( Elaeodcndron glaucum, var.

macrocarpum Koord. & Val.) is very close, but has a much smaller inflorescence,

smaller flowers and much shorter petioles; the fruits are the same.

The leaves vary extremely and have minute, scaly stipules at each side of the

internal base of each petiole. In north-east Sri Lanka, on dunes and sterile sandy

coastal areas, we often find this tree as a many-short-boled bushy shrub, which I

have never seen in flower. Its leaves are often large and sharply prickly serrate and

is called in Tamil Kurativa or Kuruku vaichchi. It is this which Roxburgh records as

Ceylon Tea, under which name it was sent from Ceylon to the Calcutta Botanic

Garden by General McDowall.

Chemistry

G. Weeratunga, V. Kumar, M.U.S. Sultanbawa & S. Balasubramaniam re-
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ported a 28. 29-dihydroxyfriedelane-3-one. a friedelane with two oxygenated
methyl groups in the bark of Cassine balae. The only friedelane with two oxygen-
ated methyl groups previously reported is salaspermic acid, isolated from Salacia

macrosperma.

The seed of C. glauca contains a cardiac glycoside with double-linked sugar

substitute, whereas the bark had a similar glycoside, five friedelanes and two
norfriedelanes.

A light petroleum extract of the root bark of C. balae was found to contain four

triterpene methides of which three were identified as pristimerin. tingenone and
20-hydroxytingenone on the basis of their physical properties and comparison with

authentic material. Another compound is perhaps 3. 22-dihydroxy-2-i. 29-nor-D:

A-friede-oleana-2.5.7.9(ll). 10(l)-pentaen-2.21 dione 6. a quinone methide.

Moreover they isolated a new triterpene: D. friedo-oleana derivative. According
to G. Weeratunga. L. Bohlin. F. Sandberg and V. Kumar (24th Annual Meeting.

July 24-28. 1983. The American Society of Pharmacognosy. University of Mississip-

pi. Oxford Campus. School of Pharmacy. Abstracts of Papers no. 95) an ethylace-

tate extract of the rootbark contained 3.3". 5.5\ 7-pentahydroxy 4-methoxy. 2.3-

cis-flavane as the major constituent: furthermore a novel leucoanthocyanidin was
isolated.

Specimens examined.

Talaimannar. Mannar Distr.. Northern Prov.. sandy scrubland. Nov.. buds. Kundu et al. 623 (PDA):

Trincomalee Distr.. Upuvelu along border of Blue lagoon, rooted in brackish water. March buds

Cramer 4938 (PDA): Trincomalee. Jan.. fl.. Worthington 742 (K): Wilpattu Nat. Park. July. fl..

Wirawan et al. 955 (BO. L. PDA): Batticaloa Distr.. Kalkuda Resthouse. June. fr.. Waas 639 (PDA):

ibid.. June. y. fr.. Worthington 6295 (K): Polonaruwa Ruin area. May. buds. Kostermans 24309 (L.

PDA): ibid.. Oct. fl.. Ripley 222 (PDA): ibid.. July, after anthes.. Ripley 67 (PDA): ibid.. Apr., fl..

Hladik 788 (PDA): along road to Gal Oya Nat. Park Inginiyagala. Amparai Distr.. ster.. Meyer et al.

162 (PDA): Ruhuna Nat. Park, mouth of Kumbukkan Oya. beach. May fl.. Jayasuriya 2016 (AAU.
PDA): Tissa-maharana. Kataragama road. Sept.. y. fr.. Coorey s.n. (PDA): Yala Bungalow. Ruhuna

Park. Oct.. fl. Wirawan 681 (PDA): ibid.. Oct.. fl.. fr.. Sooteboom 332 (AAU. L. PDA): Buttuwa

Beach area. June. fl.. Comanor 899 and Apr., fl.. Fosberg 50333 (AAU. L. PDA): ibid., ster..

Worthington 5681 (K): Badulla Distr.. Jamburagala. semi savannah, sandy. Jan.. fl.. Fosberg et al.

51612 (PDA): Divulane forest. Ampara Distr.. May. n.. Jayasuriya 2085 (AAU): Wellawaya. Aug.. fl..

Worthington 2992 & 4903 (K): mile 187 near Wellawaya. Moneragala Distr.. June. buds. fr.. Meyer 199

(L. PDA): Habantotta. along the coast. Sept.. fr.. Balasubramaniam 2213 (BO. K. L): Amaduwa. fl.

1853. inter C P. 1227 and 2520 (PDA).

Cassine congylos Kosterm. . sp. now

Elaeodendron glaucum. var. momanumThwaites. Enum. PI. Zeyl. (1858) 73: Lawson in Hooker f.. Fl.

Brit. Ind. 1(1875) 623: Trimen. Handb. Fl. Ceylon 1(1893) 272. —Typus: CP. 2520 (PDA).

Cassine glauca. var. montana (Thw.) Pierre. Fl. for. Cochinch. 4(1893). t. 296.

Arbor magna in omnibus partibus glabra, cortice subtus ochraceis. foliis rigide coriaceis oppositis late

ellipticis vel subobovato-ellipticis. apice rolundatis vel obscure mucronatis. basi sensim atienuatis acuiis

vel obtusis. margine obscure serratis. supra nervo mediano vix prominulo. nenis laleralibus tenuibus

prominulis. subtus nerxo mediano prominentibus. ner\is lateralibus suberecto-patentibus vix prominulis

flliformibus. rete obscure laxis. petiolis gracilibus supra concavis. sat brevibus. paniculis axilaribus

paucifloris. pedicellis flliformibus sat longis. lobis calycinum depresso-rotundatis. pelalis viridis oblongiN

sat longis. discus magnis incrassatis. fllamentis brevibus sal laiis reflexis: stylo conico brevibus: fructu>

subglobosis viridis. mesocarpium deest. putamen crassum apiculatum. globosum —Typus: Kostermans

27791 (L).

Tree, up to 30 m tall and 1()() cm dbh. Bark brownish to yellowish brown, dark,

roughish. pustular. 1 mm thick, underneath orange, inflammable (burns like

kerosene): live bark red. 10 mmthick. All parts glabrous. Leaves opposite (rarely
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sub-Opposite), rigidly coriaceous, broadly elliptic to sub-obovate-elliptic, 2.5 x 3.5

—4x6 cm, apex rounded or mucronate, towards the base slightly tapered, the

base acute or obtuse; margin rather obscurely, remotely serrate; above midrib

hardly prominent, lateral nerves thin, prominulous, below paler, midrib thin,

prominent, lateral nerves erect-patent to more patent, thin, prominulous, 5-7 pairs,

in between a rather obscure, lax reticulation. Petiole slender, concave above, 5-15

mm.
Panicles axillary, rather few-flowered, up to 7 cm long with few, remote, slender

branchlets, the 1-mm long, narrow, acute bracts persistent. Pedicels slender, 3 mm.
Calyx lobes depressed-orbicular, 2.5 mmdiam. Petals green, oblong, the margins

lighter green, ca. 5 mmlong. Disc large, thick, up to 3 mmin diam., slightly

incised. Filaments rather broad, 1-1.5 mmlong, in the incisions of the disk,

reflexed; style short, conical; stigma inconspicuous.

Fruit sub-globose, green at maturity, 2-3 cm diam., smooth, with short sharp

point, one cavity (by abortion of the other); mesocarp practically none; putamen
very hard, very thick, sharply apiculate, base obtuse, superficially longitudinally

wavily grooved with appressed tree-like fibres.

Distribution. Endemic to Sri Lanka, Knuckles Massive.

Ecology. Wet, evergreen forest but with a yearly dry spell of 2-3 months, at c.

1000 m altitude.

Note. Trimen commented, that, although the flowers were larger, the fruit larger

and the petioles shorter, it did not merit specific rank. There are even more
differentiating characters, like the rigidly coriaceous leaves and the orange under
side of the dead bark.

Lawson erroneously quotes it as coming from the drier parts of Ceylon; it is a wet
zone plant.

Specimens examined.

Deltota, Dec. 1855, fl., CP. 2520 (BO, PDA); Dimboola, 5000 ft., Apr. 1852, fl., CP. 2520 (PDA);

Knuckles Mts., Madulkelle area, Hemachandra' cardamon estate, alt. 1000 m, June, fl., Kostermans

25070 (AAU, BO, L, P, PDA, US); ibid., base Dusingalle, 1000 m alt., Aug., fl., Kostermans 27791

(AAU, G, K, L); ibid., Dec, fallen fr., Jayasuriya 2550 (AARH, G, K, L).

Malesian Species

Cassine elliptica (Decsne.) O.K. Fig. 4

O. Kuntze, Rev. Gen. PI. (1891) 114. —Elaeodendron ellipticum Decaisne in Nouv. Arch. Mus. Hist,

nat. Paris, Ser. II, 3(1834) 478 (separately paged reprint p. 150); Ding Hou in Fl. Males., Ser. I,

6(1962) 286 (as a syn. of Cassine glauca, var. cochinchinensis Pierre). —Type: Riedle s.n. (P).

The type specimen was collected in the island of Timor, East Indonesia, and is a

flowering twig. Miquel (Fl. Ind. bat. 1(2) (1859) 591) mentioned a second speci-

men, but this could not be found.

The leaves of Riedle's specimen differ considerably from those of the Javanese

C. koordersii and the Moluccan C. obiensis; the base tapers gradually in the almost

absent petiole. The inflorescence, extra-axillary, is a few-flowered, very shortly and
thinly branched cyme on a thin, long commonpeduncle, also different from that of

C. koordersii.

The leaves resemble strongly those of C. australe (Vent.) O.K. from Australia,

but this should have fruit with a juicy thick mesocarp and the flowers 4-merous.

Cassine koordersii Kosterm., 5/7. nov.

Elaeodendron glaucum Auct. (non O.K.), var. macrocarpum Koorders & Valeton, Bijdr. Kennis
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Booms. Java 7(1900) 101-102. —Typus: Koorders 30086 (BO), ripe fruit.

Cassine glauca, var. cochincinensis Auct. (non Pierre) Ding Hou in Fl. Males., Ser. 1, 6(1962) 286, fig.

18, f. 9 (exciud. Elaeodendron ellipticiim Decsne.); Auct. (non Pierre) Backer & Bakh., Fl. Java

2(1965) 55.

Arbor in omnibus partibus glabra, follis oppositis late ellipticis vel subobovato-ellipticis margine

crenulato-serratis, petiolis brevibus, inflorescentiis axillaribus paucifloris pedunculis gracilibus, fructus

late ellipsoideus vel subglobosus apiculatus, mesocarpium nullus, putamen crassum durum.

Tree up to 30 m tall, up to 95 cm dbh., all its parts glabrous. Bark smooth, grey,

pustular. Leaves opposite, thinly coriaceous, broadly elliptic to subobovate elliptic,

very shallowly crenate-serrate or entire, 4.5-15 x 2.5-6 cm, base rounded or acute,

obscurely very shortly acuminate (acumen turned side-ways), both surfaces dense-

ly, minutely reticulate, lateral nerves c. 6 pairs. Petiole slender, short, 1-1.5 cm.

Inflorescences axillary, very short, few-flowered, 1-4 cm long on 1-2 cm long

slender peduncle, cyme apical. Pedicel 2-4(-5) mm. Calyx lobes broadly rounded.

Flowers green. Petals oblong, obtuse, 2.5-4 mm. Disc green. Filaments 1.5-2 mm,
after anthesis strongly reflexed.

Fruit broadly subovate-ellipsoid to globose, 2-2.5 x 1.5-2 cm, very shortly,

sharply apiculate, base rounded; exocarp rather tough, mesocarp hardly repre-

sented; endocarp 3-7 mmthick, hard, woody or bony, obtuse, one-seeded by

abortion of the other.

Distribution. Only known from the Poeger (Puger) area in the Besuki Residency

in East Java in the valley of Lampesan and on the Watangan Mts, not rare on
periodically very dry soil of weathered coral limestone in teak and other dry forest

types.

The numerous collections brought together by Koorders and his assistants are

mostly sterile. Only a single specimen had very small, few-flowered cymes and

another had a few ripe fruits, which were globose.

The species is characterized by the very short petioles and inflorescences. In fruit

characters it is exactly hke the Moluccan C. obiensis, with which it might be found

eventually to be.

Cassine obiensis Kosterm., sp. nov.

Arbor magna in omnibus partibus glabris, foliis oppositis chartaceis ellipticis subobtusis serratis, petiolis

tenuibus supra concavis, fructus ovoideus laevibus mucronulatus, mesocarpium sub-deest, putamen

percrassum lignosum, semen unicum. —Typus: de Vogel 4173 (BO).

Tree, glabrous in all its parts, 40 m tall, bole 20 m, dbh. 40 cm, straight;

buttresses 2 mhigh, out 1 m, thick 8 cm. Dead bark 2 mmthick, pale brownish, not

fissured, not peeling off; live bark 6 mm, reddish ochre. Twigs rather slender,

smooth, cylindrical, finely longitudinally ribbed. Leaves opposite, chartaceous,

elliptic, 4x8 —4.5 x 10 cm, obtuse or obscurely very broadly obtusely acuminate,

base shortly acute; above smooth, midrib slightly prominulous, lateral nerves faint;

below midrib slender, prominent, lateral nerves up to 12 pairs, erect-patent, at

some distance from the margin arcuately anastomosing, reticulation lax, faint.

Petioles slender, 10-15 mmlong, concave above.

Fruit ovoid, smooth, green (fresh), apiculate and with two opposite, shallow,

longitudinal grooves; exocarp 0.5 mmthick, mesocarp 0.5 mmthick, putamen very

hard, woody, 4-10 mmthick with one assymmetric (by abortion) cavity; seed one,

flat, 1.5 cm wide.

Distribution. Indonesia, Mohiccas.
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Note. Related to Cassine koordersii Kosterm. from Java, but the fruit ovoid, much
larger and the putamen with a twice as thick wall.

The type sheet consists of a leafy branch and some detached fruit.

Additional material.

Indonesia: North Moluccas. Obi Isl.. Anggai. Mt. Batu Putih. P 24" S. 48" E. alt. 600 m. hillside with

many limestone outcrops and boulders, covered with clayer soil, rather dense primary forest. 40 m tall

with rather little undergrowth, rare tree. 19 Nov.. fr.. de Vogel 4173 (BO. L); S. and E. Moluccas:

Tanimbar Isl.. Ilgney. Ottimer. ster.. bb. 24295 (BO): March, fr.. bb. 24207 (BO. L): Key Isl.. fr..

Jaheri 167 dind382 {BO).
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